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The use of health status as an outcome measure is becoming more widespread in pulmonary rehabilitation. There
are a number of health status measures but the choice remains uncertain. Three disease specific measures and two
generic measures of health status were employed to observe their relative sensitivity to a 7-week course of
pulmonary rehabilitation.
Patients with stable chronic obstructive pulmonary disease (COPD) were recruited into a rehabilitation
programme. They completed a shuttle-walking test and three disease-specific questionnaires: the Chronic
Respiratory Questionnaire (CRQ), the St. George’s Hospital Respiratory Questionnaire (SGRQ) and the Breathing
Problems Questionnaire (BPQ). Patients also completed two generic questionnaires: a global quality-of-life scale
and an activity checklist. Ninety-seven patients [58 male mean (SD) age 67 (8?7) years] completed the course over a
12-month period. The mean pre-rehabilitation (SD) FEV1 was 1?06 (0?59) l. The shuttle-walking test and the
treadmill-endurance test increased significantly after rehabilitation (P50?001). All three disease-specific
questionnaires improved significantly (the CRQ and SGRQ improved beyond minimum clinically important
difference). The global score improved significantly whilst the ‘things people do’ decreased.
All three disease-specific measures were responsive to pulmonary rehabilitation. However the operator-led CRQ
appears to be the most sensitive short-term outcome measure.
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Pulmonary rehabilitation is now acknowledged to be an
important component of the management of patients with
chronic obstructive pulmonary disease (COPD) (1). Out-
come measures are necessary to describe the individual
gains and the effectiveness of the programme. There are a
number of questionnaires that can be used to measure
health status. An essential property of a test is its sensitivity
to change. The questionnaires used in the present study to
assess health status can be broadly divided into generic and
disease-specific measures. Generic measures can be applied
to all patients, including those with COPD. Examples of
generic scales include the Sickness Impact Profile (2), the
Nottingham Health Profile (3), and the MOS 36-item
Short-Form Health Survey (4). Although generic scalesReceived 14 June 2000 and accepted in revised form 5 October
2000.
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populations, they often include questions that are irrelevant
to certain illnesses and ignore more salient items. Thus,
generic scales may not capture small but meaningful
changes in quality of life. In contrast, disease-specific
measures include items that are tailored to a particular
illness and therefore tend to be more sensitive to change.
The Chronic Respiratory Questionnaire (CRQ) (5) is the
most commonly used disease-specific questionnaire de-
signed specifically for chronic lung disease and its sensitivity
to change after rehabilitation has been consistently reported
(6). Unlike the CRQ, the St. George’s Respiratory
Questionnaire (SGRQ) (7) and the Breathing Problems
Questionnaire (BPQ) (8) are both self-completed question-
naires. Recently, the sensitivity to change of the BPQ and
the SGRQ was documented in two separate reports (9,10).
The original BPQ has recently been revised to a shorter 10-
item BPQ (11). This shortened version is a ‘disease-specific,
purpose-specific’ questionnaire, designed specifically for
patients with COPD attending a rehabilitation programme.
This paper describes the use of two generic measures and
three disease-specific measures. The two generic measures
include a global quality-of-life (QOL) scale (12) and an
activity checklist, the ‘Things People Do’ (13). The# 2001 HARCOURT PUBLISHERS LTD
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the CRQ, SGRQ and the 10-item shortened-version of the
BPQ.
Method
The purpose of this study was to examine the relative
sensitivity of these five outcome measures in a group of
patients with COPD attending an outpatient rehabilitation
programme. It is a retrospective study of data routinely
collected in the rehabilitation programme over a 1 year
period.
PATIENTS
Patients with COPD were referred to the pulmonary
rehabilitation programme. Patients with co-existing disease
that limited their exercise performance, such as unstable
ischaemic heart disease or mobility problems, were not
routinely recruited onto the programme. Patients were also
excluded if they anticipated diculties in attending the
sessions due to work or social commitments, or if they were
unwilling to attend. Ninety-seven patients who consecu-
tively completed rehabilitation are included in this paper.
ASSESSMENTS
The assessment was performed as a structured interview.
Physiological measurements included spirometry [Vitalo-
graph spirometer, (Model S) Vitalograph, U.K., calibrated
with a 1l syringe], a symptom-limited incremental field-
exercise test [the shuttle-walking test, including one practice
walk, (14) and a treadmill-endurance test (Powerjog tread-
mill, Cranlea & Co., U.K.)] at 60% of predicted VO2 peak .
The generic scales employed included the 100-point
global QOL scale (12) and The Things People Do (13).
The former assesses patients’ overall evaluation of their
QOL and is a category-rating scale with quantifiers placed
between end-point anchors of ‘Perfect quality of life’ (100)
and ‘Might as well be dead’ (0). The Things People Do is an
activity checklist that assesses the number of activities
patients engage in, in contrast to what they say they cannot
engage in. The activity checklist includes 155 items and was
used to calculate a total activity score (range 0–155). The
disease-specific scales included the CRQ, a 20-item scale
measuring the domains of dyspnoea, fatigue, emotional
function and mastery (5); the SGRQ, which consists of 76
items measuring symptoms, activity and impact (7); and the
shortened 10-item version of the BPQ, specific to pulmon-
ary rehabilitation (11).
PROGRAMME
The rehabilitation programme was outpatient based, with
each patient attending twice weekly for 2 h over a period of
7 weeks. During each session patients received 1 h exercise
and 1 h education. The main component of the exercisetraining was aerobic walking. This was at an individually
determined speed (representing approximately 60% of peak
oxygen uptake, as determined by the distance completed on
the shuttle walking test). The aim was to increase endurance
capacity. Patients were also provided with an individualized
home exercise programme, requiring periods of walking at
the previously prescribed rate. The educational component
consisted of practical demonstrations and discussions with
a variety of health professionals (including physiotherapist,
dietician, nurse, doctor).
PROCEDURE
Following initial referral, a comprehensive assessment was
undertaken by one of the authors (SJS). This included a
medical and drug history combined with physiological and
health status measurements. The QOL scales were adminis-
tered on the day of the initial assessment. All questionnaires
and exercise tests were repeated immediately post-rehabi-
litation.
The authors of the CRQ suggest that patients should be
informed of their previous responses with any subsequent
administration. However, in the cohort presented in this
paper, answers were withheld to ensure standardization of
administration procedures across measures.
STATISTICAL ANALYSIS
To examine sensitivity to change Wilcoxon Signed-Ranks
tests were performed. The effect size or magnitude of
change of each measure was calculated by dividing the
mean change score by the standard deviation of pre-
rehabilitation scores (15). Pearson-product-moment corre-
lations were performed on these scores to examine whether
change on one measure corresponded with change on other
measures. In addition, Pearson-product-moment correla-
tion’s were performed to examine the relationship between
physiological and QOL measures at baseline.
Results
PATIENTS
Ninety-seven patients [58 male (59?8%) and 39 female
(40?2%)] completed the rehabilitation programme. The
mean (SD) age of patients was 67 (8?7) years. The mean (SD)
FEV1 of patients was 1?06 l (0?59).
Table 1 displays the number of complete data sets for
each measure. A total of 34 patients (35?1%) completed all
measures pre- and post-rehabilitation.
CHANGES IN PHYSIOLOGY AND QUALITY
OF LIFE FOLLOWING REHABILITATION
With the exception of the SGRQ and the BPQ, a higher
score post-rehabilitation indicates positive changes follow-
ing rehabilitation. According to Table 2, some level of
improvement was observed for all measures except for the
TABLE 1. Complete data sets (pre- and post-rehabilitation)
for each measure
Measure Number of (percentage)
patients
*FEV1 83 (85?6)
Shuttle walking test 86 (88?7)
Treadmill endurance test 84 (86?6)
Global QOL 77 (79?4)
The Things People Do 71 (73?2)
CRQ 78 (80?4)
SGRQ 66 (68?0)
BPQ 79 (81?4)
*This measure was only completed on one occasion.
QOL: quality of life; CRQ: Chronic Respiratory Ques-
tionnaire; SGRQ: St. George’s Hospital Respiratory
Questionnaire; BPQ: Breathing Problems Questionnaire.
TABLE 2. Effects of rehabilitation on physiological and quality
Measure Time of test Mean
Shuttle walking test Pre 185?23
Post 226?92
Treadmill endurance test Pre 7?60
Post 24?56
GQOL Pre 48?57
Post 56?78
The Things People Do Pre 73?57
Post 68?96
CRQ Total Pre 73?10
Post 87?63
Dyspnoea Pre 14?13
Post 18?65
Emotional function Pre 29?22
Post 34?18
Fatigue Pre 12?48
Post 15?52
Mastery Pre 17?19
Post 19?35
SGRQ total Pre 58?80
Post 54?78
Symptoms Pre 71?42
Post 72?00
Impacts Pre 46?14
Post 40?74
Activity Pre 73?57
Post 68?96
BPQ Pre 15?07
Post 13?67
*P50?05; **P50?01; ***P50?001. GQOL: quality of life; CR
Hospital Respiratory Questionnaire; BPQ: Breathing Problems
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Table 2 also shows that, with the exception of the
symptoms domain of the SGRQ, all measures showed
some significant change following rehabilitation. Large
effect sizes were calculated for the treadmill endurance test
(1?93) and the CRQ, in particular the dyspnoea sub-scale
(1?09).
Change correlations are presented in Table 3. Improve-
ment in the shuttle-walking test was associated with
improvement on the fatigue sub-scale of the CRQ.
Improvement on the treadmill-endurance test was also
associated with improvement in QOL as measured by the
CRQ total score, and the dyspnoea, fatigue and mastery
sub-scales. There were a number of significant correlations
between the change scores on the QOL measures. As
expected, change following rehabilitation in the total score
of a measure (for example, the CRQ) significantly
correlated with change in the sub-scale scores (dyspnoea,
emotional function, fatigue and mastery). In addition,
improvement in the BPQ total score was significantly
associated with a positive change in patients’ overallof life measures (n=97)
Standard deviation Z score Effect size
128?82 76?58*** 0?34
139?90
8?90 77?93*** 1?93
17?23
19?70 74?37*** 0?39
16?56
17?88 72?38* 70?27
20?45
18?46 76?27*** 0?81
19?49
4?23 76?44*** 1?09
5?38
8?88 75?31*** 0?54
8?15
4?75 75?01*** 0?66
4?69
5?09 74?09*** 0?42
5?05
15?21 73?05** 70?33
17?25
20?39 70?61 70?03
18?55
19?46 73?44*** 70?39
19?84
17?88 72?38* 70?27
20?45
5?47 73?49*** 70?23
5?54
Q: Chronic Respiratory Questiannaire; SGRQ: St. George’s
Questionnaire.
TABLE 3. Pearson correlations-of-change scores (post - pre-rehabilitation) (N=97)
Shuttle
walking test
Treadmill
endurance test
Global
QOL
The
things
people
do
CRQ
total
Dyspnoea Emotional
function
Fatigue Mastery SGRQ
total
Symptoms Impacts Activity
Treadmill
endurance
test
0?29**
Global
QOL
0?11 0?02
The
things
people
do
0?16 0?04 0?12
CRQ
total
0?16 0?32** 0?15 0?23
Dyspnoea 70?07 0?24* 70?11 0?13 0?67***
Emotional
function
0?13 0?20 0?20 0?16 0?89*** 0?41***
Fatigue 0?23* 0?28* 0?24 0?22 0?81*** 0?43*** 0?64***
Mastery 0?21 0?34** 0?19 0?12 0?77*** 0?38*** 0?60*** 0?52***
SGRQ
total
70?07 70?15 70?14 0?06 70?17 70?09 70?12 70?22 70?08
Symptoms 0?02 70?17 70?20 70?13 70?12 70?15 70?02 70?12 70?04 0?32**
Impacts 70?09 70?07 70?17 70?01 70?10 70?06 70?05 70?14 70?08 0?91*** 0?17
Activity 70?01 70?21 70?09 70?02 70?15 0?00 70?14 70?26* 70?08 0?82*** 0?11 0?57***
BPQ 70?20 70?09 70?39*** 70?04 70?18 0?06 70?21 70?19 70?15 0?19 0?11 0?15 0?13
*P50?05; **P50?01; ***P50?001.
QOL: quality of life; CRQ: Chronic Respiratory Questiannaire; SGRQ: St. George’s Hospital Respiratory Questionnaire; BPQ: Breathing Problems Questionnaire.
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scale.
ASSOCIATION BETWEEN QOL AND
PHYSIOLOGICAL MEASURES AT BASELINE
There were a large number of inter-correlations between the
QOL and physiological measures at baseline (Table 4).
Particularly notable are the high correlations between the
shuttle-walking test and all other measures except for the
dyspnoea sub-scale of the CRQ. The BPQ also displays a
similar pattern of results with significant correlations for all
measures except for dyspnoea. Both the global QOL scale
and the CRQ are significantly related to all other measures
at baseline with the exception of FEV1, and the symptoms
and activity sub-scales of the SGRQ.
Discussion
The aims of pulmonary rehabilitation are to minimize
disability and improve health status. Outcome measures
should be embedded in the rehabilitation process. The
purpose of this study was to examine how the measures of
health status change with rehabilitation and to identify
which questionnaire may be the most appropriate as part of
the overall evaluation or audit process. There are a number
of health status measures available to healthcare profes-
sionals involved in rehabilitation and this paper attempts to
examine the properties of just a few in common use. The
CRQ has been widely used in rehabilitation and its
sensitivity to change in this environment has been
established (6). However this questionnaire is time con-
suming as it is not self-administered. The SGRQ, the BPQ
and the global questionnaires are all self-administered
assessments and thus more attractive. Often in the clinical
setting it is dicult to incorporate a battery of tests prior to
and upon completion of rehabilitation. Interestingly,
completion rates for the SGRQ were the lowest for all
outcome measures employed, which may be a reflection on
one aspect of patient acceptability.
The SGRQ and BPQ are self-completed questionnaires
where the patient is not informed of their previous answer
and, in order to maintain uniformity, answers to the CRQ
were withheld from the patient. Simply, the activities that
the patients volunteered on the first administration were
identified. There are similarities between the three ques-
tionnaires as expected but also some significant differences.
For example the CRQ, unlike the BPQ and SGRQ, does
not examine activity restriction and the SGRQ unlike the
other two has a discreet section for cough, phlegm and
frequency of attack. Each of the three questionnaires uses
different styles of asking the question. In addition, they
differ in question format. The CRQ uses a 7-point likert
scale throughout, the SGRQ a combination of 2- and 4-
point responses (the majority are 2) and the BPQ uses a
combination of 4-, 5- and 6-point responses.
The results clearly show that the questionnaires do not
behave uniformly. The three disease-specific questionnaireshave quite distinct properties. At baseline, the three disease
specific questionnaires have a moderate relationship with
FEV1, the r value is statistically significant for the SGRQ
and the BPQ but not clinically predictive. These findings
are similar to those recently reported (16). In the present
study the CRQ and the SGRQ had a moderate relationship
with the shuttle-walking test (r=0?33 and 70?39, respec-
tively). Like this previous study, moderate correlations
between the components of the SGRQ and the CRQ were
found in the present study, but these values were much
higher in the previous study. However, a stronger relation-
ship between the BPQ and the SGRQ (r=0?69) and the
CRQ (r=70?54) was found. The population studied in the
earlier paper (16) reported a higher perceived health status
than the U.K. population, as calculated with both the CRQ
and the SGRQ. The paper by Harijo et al. (16) describes the
discriminatory properties of these three health-related
measures of health status. In the present study the aim
was to examine the sensitivity to change of the same three
questionnaires. Table 3 demonstrates that the relationships
at baseline are lost when considering the relationship of
change between outcome measures.
For the purpose of rehabilitation the CRQ is the most
sensitive to change, followed by the SGRQ and the BPQ.
The changes observed in both the CRQ and the SGRQ
exceeded the threshold (7,17) for a clinically significant
change. A clinically significant change for the BPQ has not
yet been defined. One recent study (18) just failed to
provoke changes in the SGRQ equivalent to this level,
although the group was smaller than the present study. A
more recent study (10) reported clinically significant
changes. As a general rule, scales with more response
options tend to be more sensitive. Despite its clear
sensitivity to change the CRQ is an operator-led ques-
tionnaire that can take up to 30min to administer.
Inevitably, a balance has to be struck between the
sensitivity of the measure and its ease of use. Self-completed
questionnaires are appealing but ease of completion is an
important factor. Poor completion rates of the self-
completed SGRQ in this study may suggest that it should
take the form of a structured interview and cannot be truly
completed in the patients’ home, unlike the BPQ, global
and activity-checklist questionnaires. The global question-
naire is quick and simple to administer and takes a patient
less than 1min to score. It is similar to the Borg-
breathlessness score (19). It gives just one value to compare
pre and post rehabilitation and whilst it does not give
detailed information about the different components of
health status it does allow an overall assessment of change
in general quality of life. Interestingly, the number of
activities reported on the activity checklist actually reduced
after a course of rehabilitation, possibly a reflection on the
education package which emphasizes pacing techniques,
people learning to live with their disease and a focus on
quality not quantity.
Since the aim of pulmonary rehabilitation is to improve
independence and health status, the measurement of health
status is a logical outcome for this intervention. There is no
agreed standard for the measure of health status in COPD,
which inevitably results in a large choice of questionnaires.
TABLE 4. Inter-correlations between baseline measures (N=97)
FEV1 Shuttle
walking
test
Treadmill
endurance
test
Global
QOL
The
things
people
do
CRQ
total
Dyspnoea Emotional
function
Fatigue Mastery SGRQ
total
Symptoms Impacts Activity
Shuttle
walking
test
0?46***
Treadmill
endurance
test
0?32** 0?73***
Global
QOL
0?20 0?37*** 0?28*
The
Things
People Do
0?26* 0?38*** 0?32** 0?23*
CRQ
total
0?00 0?33** 0?29** 0?41*** 0?26*
Dyspnoea 70?09 0?21 0?24* 0?26* 0?12 0?56***
Emotional
function
0?02 0?24* 0?21 0?31** 0?14 0?89*** 0?28**
Fatigue 70?09 0?23* 0?20 0?30** 0?07 0?82*** 0?40*** 0?63***
Mastery 0?09 0?33** 0?25* 0?43*** 0?35*** 0?83*** 0?32** 0?64*** 0?60***
SGRQ total 70?26* 70?39*** 70?29* 70?48*** 70?22 70?39*** 70?08 70?32** 70?32** 70?45***
Symptoms 0?05 70?11** 0?05 70?19 70?12 70?21 70?09 70?11 70?17 70?33** 0?53***
Impacts 70?25* 70?36*** 0?25* 70?53*** 70?25 70?43*** 70?10 70?35** 70?33** 70?48*** 0?93*** 0?41***
Activity 70?23 70?35** 70?30 70?19 70?10 70?19 70?00 70?19 70?18 70?18 0?69*** 0?09 0?46***
BPQ 70?36*** 70?56*** 70?34** 70?71*** 70?50*** 70?54*** 70?21 70?46*** 70?40*** 70?59*** 0?69*** 0?28* 0?73*** 0?37***
*P50?05; **P50?01; ***P50?001.
QOL: quality of life; CRQ: Chronic Respiratory Questiannaire; SGRQ: St. George’s Hospital Respiratory Questionnaire; BPQ: Breathing Problems Questionnaire.
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responsive than the generic questionnaires to rehabilitation.
What has yet to be established is the durability of measured
change. The study by Griths (10) indicates that the
changes observed in the SGRQ may be more durable than
the CRQ. The results of the study support the use of the
CRQ as an appropriate and sensitive outcome measure that
is acceptable to patients in the short term. Whilst the
SGRQ and the BPQ were responsive to rehabilitation, the
effect size was much lower in comparison to the CRQ. The
results of this analysis are of course only applicable to
rehabilitation in the short term and may indeed be specific
to the type of rehabilitation programme that the authors
currently offer. Despite the apparent attractiveness of the
CRQ, the feasibility of using the interviewer-led CRQ in a
busy clinical setting still remains an issue.
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